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Case No 1. AcquiredAcquired LBBB LBBB 
ClassClass 1 1 MedicalMedical Certificate (Certificate (malemale,40y, 737 ,40y, 737 cptcpt) ) 



Case No 1.

Male ATPL pilot (59 years) with Left
Bundle-Branch Block (LBBB). LBBB was
acquired 19 years before. 
Complete evaluations were carried out 
according to the national regulations and
since 2002 properly to the JAR-FCL 3. 
Normal coronary angiography, no sign for
impaired Left Ventricle (LV) function’s
No risk factors for coronary artery disease. 



Case No 1. contcont’’ll

Every 6 month regular aeromedical exam, regular
cardiological control: No significant medical
history
Acute viral infection complicated with viral
myocarditis caused 3rd degree AV block. 
Thanks to the 35/min ventricular escape rhythm
in that acut need he was able to call for help.
90 minutes after the first symptoms he received
provisionally pacemaker therapy.
Later on he recovered from the viral myocarditis, 
however was grounded due to pacemaker 
dependency.



Case No 1. contcont’’ll
grounded due to pacemaker dependency



Case No 1. contcont’’ll
grounded due to pacemaker dependency



Case No 2. AcquiredAcquired LBBB LBBB 
ClassClass 2 2 MedicalMedical Certificate (Certificate (malemale, 34y, , 34y, pplppl))



Case No 2. AcquiredAcquired LBBB LBBB 
ClassClass 2 2 MedicalMedical Certificate (Certificate (malemale, 34y, , 34y, pplppl) ) 

New LBBB and hypertension were confirmed by New LBBB and hypertension were confirmed by 
the regular aeromedical examination at the 34 the regular aeromedical examination at the 34 
years old male PPL years old male PPL licencelicence holder. holder. 
EchoEcho: : mildmild dilatationdilatation ofof bothboth atriaatria & LV, EF: 63%, & LV, EF: 63%, 
impairedimpaired relaxationrelaxation..
NormalNormal stressstress ECG, ECG, exceptexcept ofof LBBBLBBB
MMyocardiumyocardium scintigraphyscintigraphy: : medium degree left medium degree left 
ventricular hypertrophy and inverse septal ventricular hypertrophy and inverse septal 
perfusion disturbances, interpreted as perfusion disturbances, interpreted as 
consequences of LBBB. consequences of LBBB. 
Blood pressure well controlled by acceptable Blood pressure well controlled by acceptable 
medications. medications. 
ObesityObesity BMI: 33.89, BMI: 33.89, nonnon--smokersmoker



Case No 2.

According to JARAccording to JAR--FCL 3 Class 2. Medical FCL 3 Class 2. Medical 
Certificate was issued. Certificate was issued. 
NextNext medicalmedical checkcheck--upup: no : no changeschanges
4 years later his son suffered from 4 years later his son suffered from 
varicellavaricella for 4for 4--5 days5 days. T. The pilot mentioned he pilot mentioned 
uncharacteristic complaints like headache, uncharacteristic complaints like headache, 
deaddead--beatnessbeatness and weakness for 2 days. and weakness for 2 days. 
The following morning he was find dead in The following morning he was find dead in 
his bedhis bed



Case No 2. AutopsyAutopsy findingsfindings
EnlargedEnlarged heartheart –– corcor bovinumbovinum –– weightweight
650 gr,650 gr,
SlightlySlightly increasedincreased subepicardialsubepicardial fatfat. . 
The The atriaatria andand thethe ventriclesventricles werewere
dilatateddilatated withwith excentricexcentric hypertrophyhypertrophy. . 
LV LV wallwall 19 mm, 19 mm, RightRight ventricleventricle wallwall
8mm. 8mm. 
The The coronarycoronary systemsystem waswas practicallypractically
freefree ofof signssigns ofof atherosclerosisatherosclerosis..



Case No 2. AutopsyAutopsy findingsfindings
HystopathologyHystopathology

„„SegmentatioSegmentatio etet fragmentatiofragmentatio myocardiimyocardii. . 
HypertrophiaHypertrophia myocardiimyocardii”” withoutwithout specificspecific signssigns..

The The liverliver waswas enlargedenlarged-- 3800 gr 3800 gr –– withwith histologicalhistological
signssigns ofof steatosissteatosis, , duedue toto obesityobesity..

LeftLeft ventricleventricle failurefailure waswas assignedassigned asas causecause ofof
deathdeath, , onon thethe basebase ofof heartheart enlargementenlargement duedue toto
obesityobesity..



Left Bundle-Branch Block

Pathophysiology, Prognosis, and
Clinical Management



Asymptomatic Left BundleAsymptomatic Left Bundle--BranchBranch Block:Block:
PrognosisPrognosis

Are we dealing with the preclinical stage of a Are we dealing with the preclinical stage of a 
structuralstructural heart disease heart disease 

or or 
rather with a borderline physiologic phenomenonrather with a borderline physiologic phenomenon not not 

necessarily implying future clinical consequences?necessarily implying future clinical consequences?



Asymptomatic Left BundleAsymptomatic Left Bundle--Branch Block:Branch Block:
Prevalence, Prognosis, and ConcernsPrevalence, Prognosis, and Concerns

This is exactly the case of LBBB in apparently This is exactly the case of LBBB in apparently 
healthy subjects,healthy subjects, a paradigmatic example of a paradigmatic example of 
““medical rebus.medical rebus.””



In the settingIn the setting of LBBB and apparentof LBBB and apparent structural heart structural heart 
diseases, the availablediseases, the available observational studies observational studies 
suggest caution and often concernsuggest caution and often concern in the in the 
prognostic evaluationprognostic evaluation..

On the other hand, new onsetOn the other hand, new onset LBBB in asymptomatic LBBB in asymptomatic 
subjects raises several questions concerningsubjects raises several questions concerning the the 
diagnostic algorithm and the clinical diagnostic algorithm and the clinical behaviourbehaviour,,
with particular regard to the need for furtherwith particular regard to the need for further
investigation,intensityinvestigation,intensity and nature of followand nature of follow--upup



Asymptomatic Left BundleAsymptomatic Left Bundle--Branch Block:Branch Block:
PrevalencePrevalence

In epidemiologic studies conducted during In epidemiologic studies conducted during 
the last 30 years,the last 30 years, the prevalence of LBBB the prevalence of LBBB 
in the general population has been in the general population has been 
reportedreported to vary considerably according to to vary considerably according to 
population size andpopulation size and sampling criteria, sampling criteria, 
ranging from 0.1ranging from 0.1––0.8%0.8%..



Asymptomatic Left BundleAsymptomatic Left Bundle--Branch Block:Branch Block:
PrognosisPrognosis

TThere is no consensus on LBBBhere is no consensus on LBBB--related prognosis, related prognosis, 
as theas the latter is clearly influenced by study latter is clearly influenced by study 
design, population design, population size,andsize,and heterogeneity.heterogeneity.



Asymptomatic Left BundleAsymptomatic Left Bundle--Branch Block:Branch Block:
PrognosisPrognosis

P. FRANCIA,M.D., et al.: Left Bundle-Branch Block—Pathophysiology, Prognosis, and
Clinical Management. Clin. Cardiol. 30, 110–115 (2007)





D. J. ROWLANDSD. J. ROWLANDS::
Left and right bundle branch block, Left and right bundle branch block, 

left anterior andleft anterior and left posterior left posterior hemiblockhemiblock

European Heart Journal (1984) 5 (Supplement A), 99-105



Left BundleLeft Bundle--Branch Block and RiskBranch Block and Risk::
StratificationStratification in Heart Diseasein Heart Disease

Littmann L, Symanski JD. Hemodynamic implications of left bundlebranch block.
J Electrocardiol 2000;33(suppl):115–121.

LeftLeft bundlebundle--branch block early affects prognosis of branch block early affects prognosis of 
ischemic heartischemic heart disease; several different mechanisms disease; several different mechanisms 
account for such an effect.account for such an effect.
When LBBB expresses an unrecognized underlying When LBBB expresses an unrecognized underlying 
nonischemicnonischemic structural heart disease, LV performance may structural heart disease, LV performance may 
be depressedbe depressed and inadequate to face up to an acute and inadequate to face up to an acute 
ischemic event.ischemic event.
Moreover, LBBB itself induces intraMoreover, LBBB itself induces intra-- and and interventricularinterventricular
asynchrony,asynchrony, abnormal LV diastolic filling patterns,abnormal LV diastolic filling patterns,
and impairment of LV systolic performance.and impairment of LV systolic performance.



Left BundleLeft Bundle--Branch Block and Risk Branch Block and Risk 
StratificationStratification in Heart Diseasein Heart Disease

Englund A, Bergfeldt L, Rehnqvist N, Astrom H, Rosenqvist M: Diagnostic value of programmed ventricular 
stimulation in patients with bifascicular block: A prospective study of patients with and without syncope.
J Am Coll Cardiol 1995;26:1508–1515.

IInn LBBB the prolongation of the LBBB the prolongation of the 
depolarization phase and thedepolarization phase and the subsequent subsequent 
increase inincrease in vulnerable vulnerable repolarizationrepolarization time time 
heightensheightens the risk of lifethe risk of life--threatening threatening 
ventricular arrhythmias in theventricular arrhythmias in the presence of presence of 
frequent ventricular frequent ventricular ectopicectopic beats, a beats, a 
common findingcommon finding in the setting of ischemic in the setting of ischemic 
heart diseaseheart disease



Left BundleLeft Bundle--Branch Block and Risk Branch Block and Risk 
StratificationStratification in Heart Diseasein Heart Disease

Dec GW, Fuster V: Medical progress: Idiopathic dilated cardiomyopathy. 
N Engl J Med 1994;331:1564–1575.

On the basis of the evidence presented On the basis of the evidence presented byby FusterFuster, , 
it is it is imperativeimperative in clinical practice to in clinical practice to 
consider the possibilityconsider the possibility that LBBB representsthat LBBB represents
the clinical onset of an idiopathic dilated the clinical onset of an idiopathic dilated 
cardiomyopathycardiomyopathy or an infective, hypertensive, or or an infective, hypertensive, or 
valvularvalvular ““dilated heartdilated heart ddiseaseisease..””

This is particularly true in This is particularly true in ““trickytricky”” forms of clinicallyforms of clinically
silent structural heart disease, often characterized silent structural heart disease, often characterized 

by borderlineby borderline values of LV volume and ejection values of LV volume and ejection 
fractionfraction..



The Issue of Advanced The Issue of Advanced AtrioventricularAtrioventricular BlockBlock

Menozzi C, Brignole M, Garcia-Civera R, Moya A, Botto G, et al.;
International Study on Syncope of Uncertain Etiology (ISSUE) Investigators: Mechanism of syncope in 
patients with bundle branch block and negative electrophysiological test. 
Circulation 2002;105:2741–2745.

Recent data from the International Study on Syncope ofRecent data from the International Study on Syncope of
Uncertain Etiology (ISSUE)42 show that in patients with BBBUncertain Etiology (ISSUE)42 show that in patients with BBB
(patients with LBBB representing 38% of the study(patients with LBBB representing 38% of the study

population),population),
syncope, and negative syncope, and negative electrophysiologicelectrophysiologic study, moststudy, most
syncopalsyncopal recurrences are due to prolonged recurrences are due to prolonged asystolicasystolic pausespauses
mainly attributable to paroxysmal AV block, as assessed bymainly attributable to paroxysmal AV block, as assessed by
implantable loop recorder traces.implantable loop recorder traces.



The Issue of Advanced The Issue of Advanced AtrioventricularAtrioventricular BlockBlock

Menozzi C, Brignole M, Garcia-Civera R, Moya A, Botto G, et al.;
International Study on Syncope of Uncertain Etiology (ISSUE) Investigators: Mechanism of syncope in 
patients with bundle branch block and negative electrophysiological test. 
Circulation 2002;105:2741–2745.

This finding claims a very low negative predictive 
value of an invasive electrophysiologic
study in ruling out a paroxysmal AV block as the 
cause of syncope, since 33% of the patients with a 
negative study had a documented episode of AV 
block. 
Notably, the study failed to identify any risk 
predictor of future AV block.



The Issue of Advanced The Issue of Advanced AtrioventricularAtrioventricular BlockBlock

Menozzi C, Brignole M, Garcia-Civera R, Moya A, Botto G, et al.;
International Study on Syncope of Uncertain Etiology (ISSUE) Investigators: Mechanism of syncope in 
patients with bundle branch block and negative electrophysiological test. 
Circulation 2002;105:2741–2745.

The authors conclude that in patients with 
symptomatic BBB and negative
electrophysiologic study, an implantable loop 
recorder-guided strategy is reasonable, 
with pacemaker implantation safely delayed
until symptomatic bradycardia is documented.





P. FRANCIA,M.D., et al.: Left Bundle-Branch Block—Pathophysiology, Prognosis, and
Clinical Management. Clin. Cardiol. 30, 110–115 (2007)

The Long and Winding Road of Clinical The Long and Winding Road of Clinical 
ManagementManagement



P. FRANCIA,M.D., et al.: Left Bundle-Branch Block—Pathophysiology, Prognosis, and
Clinical Management. Clin. Cardiol. 30, 110–115 (2007)

Future Perspectives:
Should We Treat Patients or 

Electrocardiographic Traces?

Recent successes of cardiac resynchronizationRecent successes of cardiac resynchronization therapytherapy (CRT) (CRT) 
in chronic heart failurein chronic heart failure highlight the highlight the hemodynamichemodynamic effects effects 
of LBBB, so far considered roughly an of LBBB, so far considered roughly an electrocardiographicelectrocardiographic
entity.entity.

NNoncoordinatedoncoordinated contractioncontraction of of interventricularinterventricular septum and septum and 
LV posterior or LV posterior or posterolateralposterolateral wallwall results in waste of results in waste of 
energy contraction, inability toenergy contraction, inability to generate effective generate effective 
intraventricularintraventricular pressure, and increased wallpressure, and increased wall tension at the tension at the 
level of latest activated regions of the LV.level of latest activated regions of the LV.



P. FRANCIA,M.D., et al.: Left Bundle-Branch Block—Pathophysiology, Prognosis, and
Clinical Management. Clin. Cardiol. 30, 110–115 (2007)

While referral for resynchronization therapy While referral for resynchronization therapy 
currentlycurrently applies to subjects with severe heart applies to subjects with severe heart 
disease, indications fordisease, indications for physiologic pacing are physiologic pacing are 
expanding. expanding. 

The new millennium isThe new millennium is marking the transition of marking the transition of 
LBBB from risk stratification factorLBBB from risk stratification factor to rational to rational 
therapeutic targettherapeutic target..

Future Perspectives:
Should We Treat Patients or 

Electrocardiographic Traces?



JAR-FCL 3.145
JAR-FCL 3.265

(f) Applicants with complete left bundle
branch block shall be assessed as unfit. 
A fit assessment may be considered by the 

AMS in compliance with paragraph 7 
Appendix 1 to Subpart B & C



paragraph 7 Appendix 1 to Subpart B & C



paragraph 7 Appendix 1 to Subpart B & C



A left bundle branch block (LBBB) is more of a A left bundle branch block (LBBB) is more of a 
concern because of the concern because of the stronger correlation stronger correlation 
to coronary artery disease.to coronary artery disease. LBBB makes LBBB makes 
interpretation of an electrocardiogram difficult interpretation of an electrocardiogram difficult 
because the bundle block masks part of the ECG because the bundle block masks part of the ECG 
tracing that identifies possible vessel blockage. tracing that identifies possible vessel blockage. 
For that reason, if there is a history of left For that reason, if there is a history of left 
bundle branch block, or a right bundle branch bundle branch block, or a right bundle branch 
block in an individual over the age of 30, the block in an individual over the age of 30, the 
FAA will request anFAA will request an exercise radionuclide scanexercise radionuclide scan as as 
part of thepart of the cardiovascular evaluationcardiovascular evaluation. . 





FAA FAA positionposition









ICAO - MANUAL OF CIVIL AVIATION MEDICINE PRELIMINARY EDITION — 2008



ICAO - MANUAL OF CIVIL AVIATION MEDICINE PRELIMINARY EDITION — 2008



ICAO - MANUAL OF CIVIL AVIATION MEDICINE PRELIMINARY EDITION — 2008

• Left ventricular function is normal, eg the ejection fraction is > 50 per cent as 
measured by echocardiography (Simpson’s rule), multiple-gated acquisition 
(MUGA) study, or contrast ventriculography
• Exercise ECG to stage IV of the Bruce treadmill protocol can be achieved without 
evidence of myocardial ischaemia, significant rhythm disturbance or symptoms
• Pharmacological stress thallium MPI, or equivalent, shows no evidence of a 
reversible defect. A small fixed defect is permissible, provided the ejection fraction 
is within the normal range
• Coronary angiography, if carried out, demonstrates <50 per cent stenosis in any 
major untreated vessel or in any venous/arterial graft remote from any infarction; 
<30 per cent if the proximal the left anterior descending or left main-stem vessels 
are involved
• Holter monitoring, if indicated, shows no significant rhythm disturbance

Applicants with the first presentation of left bundle 
branch block may be considered for a restricted
Class 1 (OML) Medical Assessment provided that:

• Annual follow up is carried out
by a cardiologist acceptable to the Licensing Authority.



Are the unusual events in this cases sufficient to question 
the original decision making process?



LBBBLBBB
It has no predictive value!

No clinical basis of the
consideration!

• Annual follow up required by a cardiologist



Thank You for Your Attention!

ghardicsay@gmail.com


